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The SSFATE Model

This report presents the results of SSFATE model simulations of the dredging operations

required to excavate the transition basin and the pipeline trench. SSFATE (Suspended

Sediment_FATE) computes suspended sediment distributions resulting from both

dredging and jetting operations. SSFATE is a versatile computer modeling system

containing the following features:

e Ambient currents can either be imported from a numerical hydrodynamic model or
drawn graphically using interpolation of limited field data,

» Computational model predicts the transport, dispersion, and settling of suspended
dredged material released to the water column using a random walk procedure,

e The model simulates sediment source strength and vertical distribution from
cutterhead, hopper, or clamshell type dredges,

« Multiple sediment types or fractions can be simulated simultaneously,

e Model outputs consist of concentration contours in both horizontal and vertical
planes, time series plots of suspended sediment concentrations, and the spatial
distribution of sediment deposited on the sea floor,

e Sediment particle movement and concentration evolution can be animated over

Geographic Information System (GIS) layers depicting sensitive environmental
resources and areas.

The Hydrodynamic Model

The SSFATE model simulations were run using tidal currents generated using a
hydrodynamic model (HYDROMAP) developed by ASA. HYDROMAP is a globally re-
locatable hydrodynamic model (Isaji, et al., 2001a, 2001b) capable of simulating
complex circulation patterns due to tidal forcing, wind stress and fresh water flows
quickly and efficiently anywhere on the globe. HYDROMAP empioys a novel step-wise-
continuous-variable-rectangular gridding strategy with up to six levels of resolution. The
term step-wise continuous implies that the boundaries between successively smaller and
larger grids are managed in a consistent integer step. HYDROMAP has been applied in
particle transport studies in Indonesia, Malaysia, Singapore and the northeast coast of
the US. The numerical solution methodology follows that of Davies (1977) and Owen
(1980). The interested reader is directed to Isaji, et al. (2001a, 2001b), and lsaji and
Spaulding (1984) for a detailed description of the model.

Tides are the predominant force in Long Island Sound and were used for generating the
current field used in this study. The wind events generating currents and waves capable
of sediment transport occur infrequently and it is assumed that dredging operations will
not occur under these conditions, and so tidal current forcing is used exclusively. Tidal
currents in the Long Island Sound region are predominantly semidiurnal. The M2
amplitude is greater than the second largest constituent by a factor of 4.5 and the
currents generated by the hydrodynamic model contain only the M2 constituent. The M2
tidal constituent also represents the most typical current velocity on a daily basis.
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input parameters and results from the SSFATE simulation of the 27,840 yd® of total
dredge material associated with the 18 inch pipeline cover option.

Table 1. Summary of the model parameters and resuilts for the 27,840 yd® option

Loss Loss Area Covered Area Covered Total Area Area Covered
from from by Greater Than by Greater | Covered by by Greater
Dredge Barge 1mm from the Than Tmm Greater Than 3mm
(percent) | (percent) | Transition Basin from the Than imm (Acres)
‘ (Acres) | Trench (Acres) (Acres)
3 : 1 8.4 ‘ 5.6 14.0 0.0

Figure 3 shows the sediment deposit from the 27,840 yd® dredging operation
corresponding to the 18 inches of cover over the pipeline. The sediment deposit
oscillates to either side of the trench due to the tidal current reversals that occur over the
58-hour dredging operation. As shown in table 1 and depicted in figure 3 in red and pink
colors, 14.0 acres are covered by sediment with a thickness greater than 1mm.
Sediment from the transition basin results in 8.4 acres of deposition greater than 1 mm.
It should be noted that this area (8.4 acres) of greater than 1mm of sediment thickness
entirely contains the area of excavation for the transition basin. Sediment from the
trench results in an area of 5.6 acres with greater than 1 mm sediment accumulation.
The maximum thickness seen in the “low volume” option is between 2 and 3mm.

Table 2 summarizes the input parameters and results from the SSFATE simulation of
the 55,000 yd® of total dredge material associated with the 3 ft pipeline cover option.

Table 2. Summary of the model parameters and results for the 55,000 yd® option.

Loss Loss Area Covered Area Covered Total Area Area Covered
from from by Greater Than by Greater Covered by by Greater
Dredge Barge 1mm from the Than 1Tmm Greater Than 3mm
(percent) | (percent) | Transition Basin from the Than Tmm (Acres)
(Acres) Trench (Acres) (Acres) )
3 1 34.8 3.8 38.6 2 4.0

Figure 4 shows the sediment deposit from the 55,000 yd® dredging operation
corresponding to 3 feet of cover over the pipeline. The sediment deposit from this option
shows an oscillation to either side of the trench due to the tidal current reversals that
occur over the 114-hour dredging operation. As shown in table 2 and depicted in Figure
4, an area of 38.6 acres is covered by sediment with a thickness greater than 1mm. An
area of 4.0 acres is covered with sediment greater than 3mm thick. It should be noted
that the area of greater than 1mm of sediment thickness entirely contains the area of
excavation for the transition basin. The maximum thickness seen in the “high volume”
option is between 5 and 7mm.
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